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e ppeed of most metallurgical processse io determined by the rate
with vhich the rescting matoriels aro fod to tho reaction zons. <Tonsequently,
the Kinetics of apy procosses, which take place in opern-hearth and electaic
gtoel molting furnoces huve o (ufhmmn cheracter.

. Exporimentel date cn diffusion in the molton state is very Limited.
Tho extont to which we will apply the genoral rulec of the diffusion proces:
tv thio smy—trm doserves an explamntion. The basic equation for diffasicn,
found by Binstein, hes the fotlowing form:

- = ET ..L- ’ : \

. \D /T_ '.T}” & . (l:
wbero R 10 the geo donstant, T' 13 tho ebzoluts tempereturo, Ui
Lyogodro's mmer, 7 is the viecosityof ihe meﬁ.hm, w& ria tlw raiiss of
the diffusing particle.

Striotly speaking, this eguation is applizable only o comlition
that the &1ffusing particlo 16 congiferadly greater than the perticles
malcing up the fiuld, 1.0., if Stolw's hyirodynamic forwmnia holdn gocd.
Equation (1), which is called tho Svokes-Einstoin oquation, has Wwan
ofton confirmod by expsrimants vhich chowed iis applicability te sus-
pensions end emilsions. Tosta were elso mado of the applicebility of this
equation to molecular diffusion.
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In thio peper, we wish to point out that the Stokes-Einstein cauaticn
gives eprroximately the correct results for the diffucion of matals in uwolten
metals at lov’'as well as high temperatures. > ‘ ) T

Using ‘the data on the viecosity of moiten metalr, incluied in ‘the
Landol‘t~Bernshteyn physicochemical tables, and the radii of atoms according
. to Goldahmidt, we calculated the coefficients of diffusion of various motals
' with tho use of equation (1). In Table 1, the calenlated coofficients of
diffusion of verdous metals iIn mercury at temperaturss 8-1%° are compared
with the oxperimentally fourd dimeonsions included in the Landol ! t-Bernshtoyn
tables. R

Ae 13 clear from Table 1 for allnli and alkali-earth motals, the
calcnlatod and exporirontel dimensions D are dlstinguished from oms suother,
on the averago, by only 10 percent. There is a much greater deviation
for lend, zims, anl csdmfwm. But oven for these metals, the Stokes-Binstoin
equation gives tho correct order of magnitude for the d1ffusion coefficients.

It 10 alpo interesting to motice that, for allkaill amd glkali-onwth .
motals, and for thellium and golf, tho eguation reemlting from equation (1)
holds gocd. :

Tor diffusion in tho same solvent and at the same tempernturs, the o PR
product of the diffusion coefficiont and the rading of the diffusing particlo TR ;
18 o constont dimension, : g

Dr = congtont . (2)

From an oxamtmation of Table 2, a satisfeotory constent of this product R
torthomtalslnﬁiqatedabowcunbodeduced v

RS As for caimim, zino, erd lesd, tho Afmémston D s is noticesbly -
N T differeny fram the corresponding valuo for ellali mstals. Tt romeins,’ .
) . hovevor, apruvwximately constant for thoee thres metals. R s

. CemEET , Mata on d1ffusion 2t higher temperature is given beloy.

The diffusion of golé in bismith at 535°: D caloulated = 3.2 g | -
; D axporimentar = 4.5 eq cmfday i

Comparing the expurimontal data with the results of the calculations,
1t must be notioed that tha ccrreapondsnce of the caloulated apd RIS
} expeiimsntal figuxes appears vetter than coumlf have boon oxpected, : !
: Sl . espeoially if the sizable exror in experimental detorminationr of the i i
) o viecosity ani diffusion coefficfents is considered
Tius it can be aspumed that the Stokcs-Kinstein equation gives

- . apmoximately correct dimwnatone for the diffusion coefficients of motals
IR in a molten motal ‘at low as well as high temperaturva.

[Rypended. tables follow.7
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Teble 1. Diffusion in Morcury

Il

Diffuaing Calounletod Expsrimentally
Motal ~ Determined
D eq amfday D 81 cm/day
Lithiun 0.72 ‘ 0.66
Sod fum 0.59 0.64
- Potagsium ' 0.48 0.53
. Rubjd fum : 0.4k 0.46 )
Cosfum Lo 0.45
Calcium 0.52 0.47
Strontiun ' 0.58 . 0.5k
Barium 0.5 0.52
Gold \ 1.02 0.69
Gallium  0.73 X s
2ine 0.83 ' 1.53
1a6d. : .. 0.65 : : 1.50 .
Tabdle 2 » __
: . Diffusing R T v ot
. ? Motal ' Experimental Atom
| , | Lithium ‘ _ ok
;V;‘f E : i Bodium _ v _ R R
» - * Potasotum : ' ‘ © . L.24
Rubidium ) 1.7
Coatun B ' 1.20 -
Calcium ©0.93
e Strontium : : 1T
% mm R - R e ST AN _\_].17 s
Gold o ‘ 0.9
Thaltdum : v 1.50
Codmium Sl . 220
) 2ino ’ 2.05
lead 2.55
’ TS ’ —_
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" Table 3. Diffugion in Tim at 555°
Diffusing . - : | . - Calsulsted ©o e Bxporimentally. Dotormined
Motal D sq onfday D eq cmfley
Goid 333 4.67
i ' Siiver 3.33 k.15
Ieod ’ 2.75 %.06
Table 4.
, p v a0
Diffusirg Exparimental. Atom -
Mota).
Gold : 6.63
S1l7exr ) 5.90
Terd | ’ 7.00
Table 5 Diffueion in leed ‘ '
Diffuning  Celoulated . Experimentally Determined
Vetel D o onfday , D &g omflay :
.. Platfum 2.10 1.70 ™ 492° ¢
Gold ' 2.16 3.20 5o 5500 ¢ 4
Redim 2.8 3.0 | ®oPe o R -
é ' : : -ESD -
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